During present study total 58 specimens of Mahseer (Tor tor) from River Narmada were studied for morphometric and meristic characteristics. Interrelationship among the morphometric and meristic characteristics were observed. The morphometric characters showed a proportional positive growth with the increasing length of the fish. The regression coefficient (b) of variable parameters (Y) on total length (X) showed that growth rate with respect to total length was maximum in case of weight (b = 3.113) and lowest in mouth tip to operculum top (b = 0.957).The correlation coefficient (r) was found positive for different morphometric parameters with respect of total length. In case of morphometric parameters proportional positive growth with increasing length of the fish was recorded during the present study.
Introduction
Mahseer (Tor tor), the most important Cyprinid fish is popular for game and food fish of India. It forms important fishery in lentic as well as lotic freshwater habitats of India and South Asian subcontinent. This fish recently recognized as a critically endangered species in many countries owe its depletion majorly due to degradation of environmental conditions of water bodies, indiscriminate fishing, industrial pollution, use of explosives, poisons and electro fishing, introduction of exotic fish species, and low fecundity rate [1, 2] . Fish growth depends on water quality in order to boost its production and physicochemical parameters are known to affect the biotic components of an aquatic environment in various ways [3] . Growth of Mahseer in captivity is less than in nature [4] .Physico-chemical parameters are related to causing the conditions of environmental stress for the fish as experienced due to low dissolved oxygen, high temperature and high ammonia [5] . Under such a condition the ability of organisms to maintain its internal physiological environment is reduced [6] . This may have a profound impact on fish morphometric features as its growth. Several of these physicochemical parameters have been studied on indigenous habitats [5] [6] [7] .
Morphometrics as a tool for the quantification of fish body shape is important to deal with such a trait. Complex variation associated with body form is one of the most difficult types of variation to quantify and the methods used to access it are collectively referred to as morphometrics [8] .Morphometricsis a field concerned with studying variation and change in the form (size and shape) of organisms or objects [9] . Morphometrics besides adding a quantitative element to descriptions allows more rigorous comparisons and enables one to describe complex shapes in a rigorous fashion and permits numerical comparison between different forms 10.Morphometrics when combined with multivariate statistical methods offer powerful tool for testing and displaying differences in shape [11, 12] .As reviewed, biometric studies on Tor tor have so far received little attention of the fishery biologists [13] [14] [15] [16] [17] .
Material and methods
A small segment of Narmada river near Hoshangabad, Madhya Pradesh was selected for the study. Standard methods, as given in 18, have been followed for the analysis of physico-chemical parameters.
For fish biometry various morphometric/meristic characteristic were analyzedin the field at the time of fishing by local fisher man and while visiting the main fish markets in nearby areas of Hoshangabad. Total of 60 fish specimens were studied for morphometric and meristic characteristics. All counts and
Results and discussion
A conspicuous temporal variation as reflected from the monthly fluctuation trend in the observed physico-chemical parameters (Table 1 ) determines the dynamic nature of river ecosystem. Such regulated chances have an important relation with the biological patterns including the morphological features and growth of fish. Thus, for growth evalua morphometric and meristic features of fish can properly be understood while having a through insight into habitat conditions of river system. Physico-chemical parameters form one of the vital components to determine the natural habitat structure and its functioning both essential for normal growth of the fish under a riverine ecosystem.
During present investigation air temperature of the study area ranged between 15.33 O C and 36.16 O C with minimum value recorded in January and maximum value obtained in May (V) temperature varied from minimum value of 13.93
Table 1: Variations in physico
During present investigation in the Hoshangabad stretch of River Narmada total of 58 Tor tor fish specimens were studied for morphometric and meristic characteristics. Hoshangabad. Total of 60 fish specimens were studied for morphometric and meristic characteristics. All counts and measurements as given in Fig.1 1have been taken [18] .
Fig. 1Fish morphometric parameters
A conspicuous temporal variation as reflected from the monthly chemical parameters (Table 1 ) determines the dynamic nature of river ecosystem. Such regulated chances have an important relation with the biological patterns including the morphological features and growth of fish. Thus, for growth evaluationchanges in morphometric and meristic features of fish can properly be understood while having a through insight into habitat chemical parameters form one of the vital components to determine the natural habitat ture and its functioning both essential for normal growth of the fish under a riverine ecosystem.
During present investigation air temperature of the study area ranged between C with minimum value recorded in January btained in May (V) Table1.Water varied from minimum value of 13.93 O C in January and maximum value of 34.81 conductivity of the study area during present study ranged between 217.33 µS/cm and 378.66 in December and maximum value recorded in June Previously, for specific conductivity in Narmada river, the fluctuation range of 72 µS/cm
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.pHduring present study in Narmada in October and 8.25 units March (Table 1) . Narmada river during the present study varied from June to12.63 mg/l May (Table 1) . river during present study ranged between and 185.5 mg/l in February (Table 1) . hardness of Narmada ranging from 65mg/l to 132mg/l (Table 1) . Such information though limited but comes up with an impression that no significant change in the physico characteristics of Narmada river in its been met during more than three decades time.
Variations in physico-chemical characteristic of study area
During present investigation in the Hoshangabad stretch of River fish specimens were studied for morphometric and meristic characteristics. Morphometric /meristic parameters which were analyzed are given as under: Table 1) .Specific of the study area during present study ranged 378.66with minimum value of found in December and maximum value recorded in June (Table 1) . Previously, for specific conductivity in Narmada river, the µS/cm to 401µS/cm has been reported pHduring present study in Narmada ranged between7.08 units 8.25 units March (Table 1) . Dissolved oxygen in Narmada river during the present study varied from 7.1 mg/l in June to12.63 mg/l May (Table 1) .Total Hardness in Narmada river during present study ranged between 80.5 mg/l in October ebruary (Table 1) . [19] reported the total hardness of Narmada ranging from 65mg/l to 132mg/l (Table 1) . Such information though limited but comes up with an impression that no significant change in the physico-chemical characteristics of Narmada river in its Hoshangabad stretch has been met during more than three decades time. cm;X =48 ± 17.70 cm. Standard length (SL) of the fish during present investigation ranged between 5 cm to 72 cm;X =39.40 ± 16.16 cm. (Fig 2) . Eye of Diameter (ED) of the fish during present investigation ranged between 0.4 cm to 3 cm;X =1.60 ± 0.70 cm. Snout Length (SnL) of the fish during present investigation ranged between 2.2 cm to 17 cm;X =7.10 ± 3.10 cm. (Fig.3) . Width of Head (WFHL) of the fish during present investigation ranged between 1 cm to 9 cm;X =4.88 ± 2.44 cm. Head length (HL) of the fish during present investigation ranged between 1.5 cm to 15 cm;X =8.07 ± 3.32 cm. Body depth (BD) of the fish during present investigation ranged between 2 cm to 25 cm;X =11.85 ± 4.52 cm (Fig.4) . Table 2 : Quantitative details on some morphometric parameters of Tor tor Dorsal fin rays (DFRa) of the fish during present investigation ranged between 9 to 11 X =10.15 ± 0.64 (Table3). Pectoral fin rays (PtFRa) of the fish during present investigation ranged between 7 to 14 X =11.41 ± 1.46 (Table3). Pelvic fin rays (PlFRa) of the fish during present investigation ranged between 6 to 12 X =7.62 ±1.32 (Table3). Anal fin rays (AFRa) of the fish during present investigation ranged between 6 to 7 X =6.13 ± 0.43 (Table3).Caudal fin rays (CFRa) of the fish during present investigation ranged between 14 to 22 X =17.20 ± 2.28 (Table3). Maxillary barbel length (MBL) of the fish during present investigation ranged between 0.2 cm to 3.7 cm;X =2.10. ± 1.00 cm (Table 3) . Madibullary barbel length (MdBL) of the fish during present investigation ranged between 0.1 cm to 2.6 cm;X =1.34 ± 0.70 cm (Table3). Temperature is one of the most important among the external factors which has a profound influence and direct or indirect effect on biota of an ecosystem [20] . The greater alkalinity may be due to large scale use of its bank as open latrine and consequent washing of excreta in and near by the water body [21] .Total hardness was due to high loading of organic substances, chlorides, detergents and other pollutants. Ca hardness is essential for normal growth and development for many aquatic ecosystems [22] . The total hardness of surface water is dependent on the presence of Ca and Mg contents that enter the water bodies through residues of soaps, detergents and parent bed rock materials made up of Ca, Mg and some other metal ions [23] .The aquatic biodiversity of world is changing and getting depleted alarmingly fast as a result of extinctions caused by habitat loss, pollution, introduction of exotic species, over exploitation and other anthropogenic activities [24] .Fishes are the keystone species which determine the distribution and abundance of other organisms in the ecosystem they represent and are good indicators of water quality and aquatic ecosystem. Nearly 20 % of the world's freshwater fish fauna is already extinct or is on the verge of extinction [25] .
A total of 58 specimens ranging from 13 cm to 82 cm in TL (total length) and 20 g to 7800 g in total weight (TW) were used for the studies of morphometric and meristic characteristics (Fig.12) . The main morphometric and meristic data are reported in Table 2 and 3, respectively. Of the 18 morphometric characters examined, those which share a significant positive correlation (p<0.05) between X and Y, exhibit a good synchrony in growth between the organs of fish but the level of significance vary with some features thus point out the degree of difference in the relative growth between such parameters ( Table 4 ). The ratio of morphometric measurements among the three size groups revealed the isometric growth pattern of the fish along with their increasing body sizes. On comparing growth relationship of morphometric parameters in relation to fish total length, the regression coefficient (b) of variable parameters (Y) on total length (X) showed the growth rate with respect to total length maximum for weight (b = 2.997) and lowest in case of pre pectoral length (b = 0.909) Table 4 and Figs. 7-13. Though all the variables documented significant positive correlation with total length, the value for correlation coefficient (r = 0.993) was maximum between total length and weight while it was minimum between total length and prepectoral length ( As obtained during present study with increase in size of the fish an increasing trend in the growth of all the studied morphological parameters has been observed. Proportional positive growth recorded in case of morphometric parameters with increasing length of the fish is also in congloromation with observations of [31] . The authors while dealing with the regression coefficient (b) of variable parameters (Y) on total length (X) also reported maximum growth rate relationship between total length and weight (b = 3.113).
Parameter
Statistical analysis of morphometric characters of large number of specimens helps in fixing the identification characters of the species of a particular area more accurately than fixing identification characteristics by observing and studying a few specimens [32] .
Variations in meristic characters were reported in many fishes [33, 34, 35 36, 37] where they agreed that the environmental factors, particularly temperature influences meristic characters in the process of their growth in fishes. Mahseer (Tor tor) exhibits differences in their meristic and morphometric characters due to genetic variability or change in environmental parameters during development of the phenocritical period [31] . 
